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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymer compound useful for a 
chemically amplified positive resist material excellent in sensitivity, 
resolution, plasma etching resistance, etc., by substituting a part or the 
whole of the H atoms of the OH groups and/or COOH groups of a 
compound having OH groups and/or COOH groups in the molecule by 
specified group(s) so as to provide a specified molecular weight. 
SOLUTION: An example of the objective compound is 
polyhydroxystyrene. A part or the whole of the H atoms of the OH 
groups and/or COOH groups thereof are substituted by group(s) of the 
formula to provide the compound with a weight-average molecular 
weight of 1,000 to 500,000. In the formula, R1 and R2 are each H, a 1-6C 
linear, branched or cyclic alkyl; R3 is a 1-1 8C (n+1)-valent hydrocarbon 
group; R1 and R2, R1 and R3, R2 and R3, or R1, R2 and R3 respectively 
may form a ring, wherein R1 and R2 are each a divalent or trivalent 1 -6C 
hydrocarbon group, and R3 is an (n+2)-valent or (n+3)-valent 1 -1 8C 
hydrocarbon group; R4 is a 1-1 8C hydrocarbon group, or alkoxy; and n is 
1 to 6. 
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CXI] Mt> Tm-U>7frn~jmmfc ( I ) 

[0 0 16] jgfc, *«Wtt, TIB©/^-y^^a 
CXII ] (i) ±E{b¥JWM!s^!U3?^h««*«E 
vx^*^LTJSS3 0 0 nmJ^T©iSx^;l/4 ? —Hfe 

l< a«?$n?fift-rsigiu (iii)^ic^cTip 

[0 0 17] C£T\ ±ffiO«fc5a:JS^fb^ft*^- 

satf/xaA^^^^^sczk^^'D-gPxa^gp 

#±IBHI85£ (l) T^fi3»c£Dgg|2nTi/^ 

awe <t o «ss»t -r § c t 6.T- h v fmmc tt 

fCs -TJx fflll07x/-;l/tt7j<ii»©7j<«M?^tert 



15 

v * o §ffi*M LT v>5 b\ S» 3 #T 7/l>* U RfiSttt 

LT, ±$ Lfc J: 5 t^cWRff/jyt**^*! 
©*J!^?©-»XJ4^tf±f2HB3 ( l ) T*^£n 

htffls, ii^T^n+^r^^uaT^bfc^y 

[0 0 18] *J^K8©lS^{fc^«K0ja*i:L' 
T, *fg0Ji© flf#Tp{fc£fttt7/1/3 4=-f7;l/*;l/Sfc EE 
«rr«»^S£ttfctert-^h*'>*;l/#-;l/*fclzgR 

■rs7;u3E;y»»ia±tt*#-rs±E-)Rs (1) 

■JWJKiBtj * y fcJH-*aBHtttt+»fcfi < W 20 

(1) T?^*h«i6ojBai*^aicwrr*fe«K 7;i/ 

timffrc 1 5 «> o -z? « o 
[0 0 19] ±ES^{b^ft*^-x»Itii:L 

Wick 0 »v\ KftttfcfcttS KfiftMJe*© t © 

i&SC ISSWCiftjaffiRtfifiE»«tt*Wb. 30 

fcffijfifc: «fc Dffififcfrd C t^WC* :/n-trX3g 

[0 0 2 0] 

[^©HfigcD^SI] BTF, *WBfco#Mli:i9ieK:« 
00-500, 000 Olft^fb^fttf 3B5o 

[fbi 7] 

R 1 O 

— ?-°- R3 -\°-"- R4 )n ( l > 
R 2 
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R' . R 2 TkSRM?, X«M8l5Sl~6© 

JVff-ML, tert- T^VS, S^n^y^;!/ 
->^P^S/;l/S#^J^T*^5 0 R 3 H\ esfS 
$U~1 8©^\rPJS?*#LTt>±V»n + lflii©«{fc 

7'J-;bS, 7 y -;l/»**rr a 7;l/*;l/3k 7;l/*;l/ 

*«l»S*nfet©*0!^T?#So r 1 tR 2 , R' tR 
„ R 2 £R 3 , x«r' i:R 2 tR 3 timZBf&L 

rv>Tt«t<, mmMtzms, r 1 , r 2 2« 

Xli3flSORiieRl~6<DMb!k*S, R 3 H\ n + 2 
ffiXttn + 3ffi©6SRSl~l 8<D'vrPjg : ?*WLT 

$>&^mitfcmm**t a r 4 a, i«ti~i80A 
s"S*^u Kfb7j<*»i:bT{iitii«, ftmaum 

tt©7W;H, 7 y-;WS» 7y-;l/S*W1* S7/l> 

S"S*F !l^T?^ 3<, n tt, 1-6 OSa»1?S 5 . *S5W 
OM^t^S^^fb^tt, ^rtfC'J>ft< t*>im 

(o&ft^t-efflwmwmt LTti, #y t Ho*->xf 
iji:KD*^i/y, *ur^yu-nsng, #y^ 

*^Ul^-mW, fcKo^Xf-uy-T^y;!/^ 
a-^^;l/t Fn*->X^l/>'-7^y;V^*^ffc 

iSftTMl, 0 0 0-5 00, OOOOSf^fk^ftt 
[0 0 2 1] *56Woa^b-&fttt, TfB-« 

a (2) T?^*ns*DiiL#ffi*#-r5i9^fb^Bj 
Wbi 8] 



(10) 



17 
R 5 



(HO) Zl -^(OR 7 ) yi 



R 

H C=0 
OR 7 
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-fCH-C+r 
I I 12 
H C=0 



OR' 



9 




(OH)y 



-fCH-C+r 



R 9 R 10 



(2) 



6 tt, j»SRftl~8, SffL<m~5, Mfc»£L< 

f-Mk. ^V-yf-Mk, tert-77;l/*, i/^u^yf- 
)Vm. 5/^n^*S/>HS«F*flf^T?**. R 7 JJB 

-ass (i) ?ssn«s*^-ro r 8 tt, sr^s 
*^fo r 9 a, 7j<*g?xa^7y»^^-r= r 

10 zkfgJ!^ ^>7/S, XttCOOY*a*U Y 
b<ttflfK©7;l/*;l/S«^U R 9 tR" a, Svfc 



^-a-LT-CO-O-CO- 



,15 



5*S£-$-S8n?£S#, yi4, 1-3, #(ill~2T' 

. tt, IE<D»ST?fc 0 % x, +y, +z. ^ 5 fcSJ&T 
20 &S*\y:li, 1~3, #£l~2T*£3<:fc3bW3:L 

l/\> 

[0022] r 8 (Dm^&mthrit, mzmfezn 
%t>\ #£~fibs (8) T*s*sns3k O) t^?n 
58, fiaH»4~2 0©=»7;l/*;l«, #7;I/*;l/* 
# wengstss 1 ~ 6 © h y 7/i/*;i/-> y 

[ft 19] 



C — OR 

u 



17 



(8) 



(CH 2 ) a 



O 
11 

-c- 



-OR 1 



(9) 



±5$k R' s , R 16 tt, **Jg?, X»MSR»1~8, 
#$L<ttK3R»l~6, Hfcff£L<ai~5©*§l 
tt, 4HSttSL<{43WK©7;l/*;l/S*^-r 0 R" «, 
JKHSBci ~l 8, »Sb<fii~i o, Hfc»SL<tt 
1 ~8©eS^^0^f-PJK?*#LTVTt>J:V> 1 
fiffiOKftafdRS^fo R 15 il R 16 , R ,s tR" , R 16 

ts, r ,s , r 16 , r" «, ^n^nmrnm - \ 8, 

fffL<ttl~10, MK#$L<ttl~8©ie®RX 
tt4MStt©7/l/*l/>aS*a**. R 18 (4, K«f[4~2 
0, $?£L<t4 4~l 5, H£2?$L<«4~1 0©H 

»7;i^;i/», &7;b*;VStf ^n^ftKSRS l ~ 6 © 
hU7;l/*;U->U;l/S, jss!il&4~2 0, #3:L<tt4 
-is, MK»$b<f4 4~i oo**vta*¥M&. 



&±i2-fM (8) -e^^nsa^-To tfc a a, 
oxtti~6o«BBrefe-5o R 1S , R 16 ©KStsn~6 

R' , R 2 T#^LfetOti«OlAW5tl5o 
[0 0 2 3] R ,T fcLTB, ittitt fl-teKXHBSR© 
7;l/^;l'S, 7x-;H, p-^b^>7x-;H, p-y 
^;V7 x p-x^;l/7 x -j[>W§<D 7 U -/«, 
'•Oi/yl/JS, 7x*f;Hf077M;H J f i , ens 

Cft2 0] 



(11) WWPl 0-3 0 6 1 2 0 

19 20 

CH 2 CH a> 

CH, CH, OH CH, <X CH 2 CH 3 I I 

CH, CHf CHf CH a CH a c ^ ^ oH 



CH, 



CH 2 



CH, 



CH 2 



CH, 



CH. 



OH 



CHI 



CH, 



CH 2 



CH 

\ 

o- 



\ 



[0 0 2 4] R 0©=»r;l/* 

;l/S£LTHu tert-^;HS, 1 -^^l^^n-M 1 
->;l/*, 2- (2-^f-;W 7^vvf;H> tert-7 
^ ;«#Wf 3 uttf-zz&a R 18 <D&7n>*fl>m& 
ZtiZtimm. l ~ 6 © h u rfrS-fri/ U ;HS£ LT 

;l/-tert-^;l/->U;P»#/b^tf6n§o R 18 ©KSs 
iH— 2 0©^V7;l/4^l/K£L-a4 s 3-^*V7 

[{fc2 1] 20 

<5 . 

[0 0 2 5] ±IBS (8) T?£3nS»*$£SfcL 

i/x^^S, l-iK/n#*S'X?-;Wfc WVTpjJ?* 
S/xf-;bS, l-iK/h^xf-fl/H, W h-^x 
fvHk l-sec-^h+^x^l/g^ 1-tert- ~fh^ri/JL 
f7l/J8> l-tert- 75o+->xf;l/S, l-S/^O'V^v' 
n^v'X^S. i->? h^>^ntf;l/Sx l-xh^->7° 30 
Pt!;l/S, l-^h^>-l- ;*f-;l/xf-;HS, l-ih* 

[0 0 2 6] ±SE5£ (9) ©IH^SSSilLT, 

tert-7 b^i/tl)]/^-)Vm, tert-T'h+S' 
j^/l/jfix/l/.* f-;l/3S* tert-7 5 o*^*Wx;H, 
tert-7 5 n^-i/*;l/#x;V^^;l/Ss l-xh+->ih 40 

5/*;l/#x;M ^l/S, 2-fb7t Ho 77x;m«> 

t LT©0«Sm 4-20 ©H«7;l/*;Hlx &7f\/*)l 

m^n^nmrnm 1 - 6 © h- y 7;u*;i/-> y a*, w 

}|&4~2 0©**V7;l/*;l/S 2:^X14, r m TBMa 

[0 0 2 7] »C, ±B=S (2) fciS^T, p., p 2 , 
qi^ q 2 ^ nit, -tr^it^^iS pi +p 2 +qi +q 2 + 



n +n = 1 %ffli!tiL~$~ : £>o pi x p2 > q^ q* ri , n it, 0 
XfcHESTffc ») x p. fcp. * r. fcn ^HBf £ o £: ft Z> z. t 
t4ft<, O^pi^O. 8, 0<p 2 <0. 8, 0^q.^ 
0. 4, 0^q 2 ^0. 4, 0 <pi +p 2 +qi +q 2 ^ 0 . 

8, zm&r&m-v&Zc ±bs (2) Kwf&nvm 

^IE^©Hl3ST?&oT&#bft^o 

[0028] w&s *mi<Dit£(Mi&, zwmmwk 
ie-hrs (1) T^snsssrmifcagfts^g 

%.mxWM-£nx^%i><DX°&%t>\ £*}£r£L<«: 

(p,+p 2 +qi+q 2 ) „ fip-S±l2-)ISS (1) TfasSftS 
Mt^tDmcDm^MMttD^nW, (p,+p 2 + q, + 
q 2 +r, +n ) ^WfcftLX 0 t:;l/%*S*. 6 0 
T» 0~50^%T'S§i:t)!)«LK £© 

»£\ p., p 2 > IP'S, ±E-flSS (1) T*3*£ft5g0 
W^-tt 3 ! 1 ^ 0 t;l/%%jB* 6 0 ^%tTr\ #t 5 ~ 4 
OtWT'SSilJlAWSLK ±I2-MS (1) T?^ 

*n§a^#sn^i/^i^t4«v^ppfl±ii^%fijf 

?x htf'klE < ftoTDMSfibb^K ft* 0 60t 
;l/ % *iB A S SB*Sj5W>«: < ft 5 * t »K i: ©fB# 
ttt3&S«^*So p.. p 2 * q.. q 2 x ©5^^©ffi© 

^F$^8©£J-&«¥i£o 4 ot;M6, ito 

—30 ctii^siK ^©fi&o^S^ 

Soffit 4 OtMfi^S a±IEHKS ( 1 ) 

wtfcv 5 «Bf***»«a < ft o , mmt LTTfrfi y 
Sfi?iia© 3 y h 5 x h < ft o TP^g^n < ft 

S. ft4b\ ±|3-|M (1) T?^£ftSKfc J t<Dfl&<DR 
[o o 2 9] Sfe, *%HJ§©ift^fk^a, Tta-fiS 

s (3) x**2ftzm$mLmmGtz>mft?it£Vo 

[{L2 2] 



(12) 

21 




R 5 , R 6 , R ? , R S , x v xi , yi , zi 
ti, ±i3fcP*©*i**^b, y, y.<DSFjl%®Bfc± 
fB£lHS"£?J>-5o pi, p 3 , q>, q 3 , n, n fi, * 

U p. +p 3 +q. +q 3 +r, +n> = 1 20 
So pi, r.tt, lEIfc, p 3 , qi, q 3 , n «\ OX&IE£Sn? 
fe<3, p 3 , q 3 , ntt, RWK0fca*Ctl4ft<, 0< 
pi^O. 8, 0% 3 ^0. 8, O^qi^O. 4, 0^q 3 
^0. 4, 0<p) +p 3 +q. +q 3 ^0. 8 

Htt#© J: 5 T-S5o (p. +p 3 +q. +q 3 ) , BP5±£- 
«SS (1) TSSSftSSfc*©^***^*:©^ 
tt, (p. +p;< +q. +q» +r. +n ) £{*fcMLT 0 

^ii6 0€;v%«T, #Eio~5 0^71/% -esse 
J:«SL^o (p.+p 3 ) , W^itH-figiS (1) ^ 30 

#£5~4 O^l^-e&S^AWSLlA, (q, + * 
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R 5 




(3) 



*q 3 ) , m^fomcom^n^MiDm^^mo^^/o- 

4 #IC0~3 0 ; E;l/%T-£5Ci:/bW*L 

V\, ±I5S (3) Kfctt3*D3IL#ffi0E$>[fco^T 

iaiEHrt T?aa^r * c £ £ <t d ^ * - >© ^asi 

[0030] ^ *%w©iS^ft#«ia, Te-» 
5S (4) T^snsiiDiiL^ffi^wrsis^b^ft 

Cfb2 3] 




(4) 



CtTv r 6 , r 7 , r 8 14, ±1B£HW0*!*** 

•To 0X«IE©SES, y 2 », jEOfiSrefc »> , x 2 40 

+y 2 ^ 4 5 a, 1 ~ 3 , mc 1 

~2T?&5£i:aW3:Lv\, x 3 , z 3 &, 0XttiE©SE 
S, y 3 &, lEOfiiSre&D, x 3 +y 3 +z 3 ^4£?g£f 3 
y 3 {4, i~3, ffK:i~2t?a&5«ii:ftW 
SLtA, *$5, p, q, r«, ^/I/Jt^^U p + q 
+ r = 1^5SS-T5o p, r&, lit q«, OXfctlE 
RTf$t)x 0<p^0. 8, O^q^O. 4, 0<p + 

q^o. 8*m&?%Wix*%>zt>\ JS&tvmmm&K 
q) , ap-6±iEHRS (1) -ew«n«»fc*oflSio» 50 



*£SXfc©£fHi* (p + q + r) ±&£MLT0t 
;1/%*H*6 0^;1>%1XF, fflc l 0~5 0^1/%!^ 

sewsu^. p, fip-ejjBHES (1) -ffissti 

SS0tl£H\ ¥^0^;b%£M;t60*;l/%trF, 
5-4 0t;l/%T$.Sili:AW$Lt/\ q, fiP"B^©fifi 

©ttffiJSSCHteHU ¥±§0 ; &;i/%~4 0 # 
eo— 3 ow%T-S5i:J:»Li\ ±|5S (4) 
fcfett 9 S L¥{4©IB?iJ £O^Tt4, *#ftifflin 

©a^ica^-r^ ±fB-i6S (1) Tf^ftssfc* 



(13) 

23 

3 y h n-^ffilWT 5 Z. t tfT* Z Z> „ 
[0 0 3 1] *«WO«^?{k^«, WS, 
(l) ttZti*mi£Zl)Wm&tiX\,*zmfr¥tt& 

ft, -Hfes; (2) % (3) „ (4) ^snsmoiib 
*ffi***s**mi:£*fc*jvvr, ±E-ftS ( i ) 

R' 2 

-C-(0-R ,4 ) rf -0-A-[0-(R M - 



mWf- 1 0-30 6 1 2 0 
24 

5feO?$«o -IftS (2) ^07xy-;l/tt7j< 

$SRifVX«#/W^>;i/S, -«M (3) &tf 
( 4 ) ■Jio^KSOzfcSiag?© 0 *rt/%*ffl* 5 0 
%OfJ^ ffiLdiO. 2~3 0t;I/%, SECjffSb 
<til~20 ; &;b%*n ? EHRS (CR 1 ) , (CR 2 ) T? 

TjK-gnz c -o- csfcwfsa-eg&f § c t e «t d 

[<b2 4] 
R' 1 

•OJ--C].- (CRD 



-C-0~R u -B-A-[B-R"- 
I 

R u 

cs*. r'\ r 13 it7mm : ?xi&&mm~&<DBm 

tt, #&$X«^tf<07/V*;l/S£jS-f o Xtt, R ,z £ 
R 13 ktt««gjjlLTfeJ:<, 3H*^-rs«^KttR 

'\ r 13 \zmmi~s<omky&\*ftms&>T)\s*]s 
ymz^to r" immm. 1 ~ 1 o ®is»Kxti$H&R 

0X141-1 0<0SiSre&5o Att, c + lffiCQKfg^ 

i~5o oilman l < ai^HSflSftiKfbkjRa, 5?s 

-CO-O- -NHCO-0-Xtt-NHCONH- 



O-C].- (CR 2) 

R 13 

20 [0032] aoc + i m^mmn, mmiaz, m 
itjmmt lt»$ l < tt^nit i~5o, # 1 1 ~ 4 

0O0, NH, N (CHs ) % S, SO2 tfCKYrnJIt 
^^ftLTfeit/^PS^XttzKKS, jb;^*^* 

T'>;l/SX»7y^ ; ?M^©7;l/4 i lx>'S > 
L<«g8R»6~5(K «ffc6~4 0©7U-U>S, 

( c ' a 3 - 8 ©mso ©*awe>tu itc + it 
30 -a-LfcS^ifAW?»n^o 

[0 0 3 3] ^ftWtd^-rSi:, A i:LTTIB©fe<0 
[{b2 5] 



(14) f§M¥l 0-3 0 6 1 2 0 

25 26 
-CH Z CH*- , -(CHJa- . -CH-CH,- . -<CH*),- , 

CI-Ij 

-CHt-CH- . ~CHCH 2 CH 2 - . -(CH 3 ) S - , 

C2H6 CH3 

CHa CH 8 - CHz- 

! I I 

— CHj~C~~CHfc— , CHaCH2"~C*~CH2"- , CHa— C—CH^—* , 

CHa CH2~ CH2"" 



-CHa-CHr-O-CH^CH*- , -Cft-CHr-O-CH^CH^O-CHj-CHz- . 

-CH-CHs-O-CH-CHj- . -CH-CHj-O-CH-Ctt-O-CH-CH*- , 
CHa CHa CH, CHa CH 3 

CHjOH CHzOH CH 2 - 

-Ofe-C-CH,- , -CIt-C-CI-U- . -CI^-C-CH*- , 
CH 2 OH CH 2 - CH 2 - 



OHH OH OH OHH OH 

-CH^C-C-C-O-CH,- . -Cft-C-C-i-C-CH,- , 
H OHH H H H H 



H OH 
I I I I 
-CHa-C-C-C-C-CH,- , 

H H H 



Kt2 6] 



40 



(15) #P*1¥l 0-3 0 6 1 2 0 

27 28 




-CI- 

XT 




V L . V L . 

H CH, 

ok) . ^to . o*p . 

H CH3 L i 

H 



CF : 



[ffc2 7] 






^^ CH 8 CHCHCH,-/^T 
CH, ^ =? ^ 



HjC Clh 




CH, CH, 




CH, CH, 



[0034] mmiz, ±tas (cr i > , ccr2) © c 

Olt-fei^o 0M*tf, 2ffi©3B«HILTtt, Ties 




(CR3) N 
(CR5) , 
Hfc2 8] 



CHj 



(CR4) , 3HOMBIfcbTti, TIBS 

(CR6) T^n5«>©A^tfe.n5o 



(17) 

31 

-C-(O-R")„-0-A-O-{R' < -0),-C 
R» R u 



R u 
I 



#P»W 1 0-30 6 1 2 0 
32 



(CR3 ) 



R» R » 
-C-0-R u -B-A-B-R 14 -0-A- 



R ,a 



R ,s 



(CR4) 



R* RIZ 
C-CO-R'O.-O-A-O-a^-OX.-i- 



I 

R 13 



O R« R ,s 

(R u -0) d -i- 
I 

R" 



(CR5) 



-C-O-R M -B-A-B-R"-0-i- 



I 

B R" 
I | 
R ,4 -0-C- 
l 

R" 



I 

RW 



(CR6) 



[0035] #aw©s#?ft£ ! Bj8, ^n^nmmw- > 

i%ft¥Mt>\ 1, 00 0-5 0 0, 0 0 0, ffSKti 

3, ooo~3 0, ooo-efcs&gtf&s,, 

#f*#l, OOOK»6fea^i:P5?Xhtm*'K1»tt 30 
5 0 0, 0 0 0*ffl*.S4:r;l/*y 

(Mw/Mn) lWfrV(i^fiK*?^*#?«© 




R 9 R 



Sfcttv i . o - 1 . 5, 

0-1. 3iMf365Ci:AWSLK fcfcU 21 
n6tHJ£Sti*l3W , 7H:a<» 1. 5 J: 

[0036] *«wo*imi:^«o«Bfitt, mar 

(5) , (6) X« (7) "Z»^*nS«|g©7k 

[ft2 9] 



(5) 



(OH) y 



eta*, r it, ymm^xit^^m^to r 
o r 9 a, 7mm : ?xis.is7sm*m- 0 r 

10 tt, TkfRJSff, XtiCOOY (YB, *3R 



^■LT-CO-O-CO-tttoT^Ttav^ xtt, 
0XfcfciE©Sa, ylt iEOBaTfet), x + y^5£ 
SiafSaT?*5o n, r*(4, t/HUW*U ri+n> 



(18) 



33 

|S|B3f£ 0k%:2>Z.t ) 
Ut3 0] 
R 5 




(6) 



(±j£#, R » R » x, yfi, ±!E£FB|«ICDj»ft£ 10 

C{b3 l] 



#§S¥ 1 0-3 06 1 20 
34 

* (±S4U R s tt» ±IBi:|W|«0«*^-ro »«, 0 

CO 0 3 7] *ifc3So*SlSM?atf/Xtt*;l/jK*5';l' 
*©7]<*1M?^±I2-M^ ( l ) tS«ftSl?«t 

lt«, t fE^-e^ns «fc a ftit-emitmfzti* 

[{fc3 2] 




^ > "(OH) y2 



(7) 




[0 0 3 8] Cft50{b^*ffl^fe^©EJSaH l l : * 

ffifflLTt>«*>ftv^o »fci/CH\ ttft HOL vvy 

©zk^jiC? KM LT 0 . 1-1 O^l^/oTfeSCi: ftW 40 
tUv SJSSStLTtt. -2 0—1 00°C, ffIL 
<&0 — 6 0°C7?&?K £j£BtlfflkLTH\ 0. 2-1 
00^, fffKSO. 5-2 OHfWlffcS,, 
[0 0 3 9] ^WMoo^mW^RXf/Xlt^J^^y'JV 

Ttt, Utt^T^fr 9 ^ WMStt*frTT?fT 5 
K*g!tt?£ So ittt^ffT-eoSffi-Pffl^ 5> ft 3 g/£ 

7)\s>ry, a, p-^m&xfrx-Mttfimimifz 

ft. ^Stt^#TT*<0^?ST'fflV>P,n§aSiltLT{± 50 



STWyl/xxf^WSns^ dft5KIS££ 

fts&o-efct&iA, 

[0 0 4 0] Htt*fl : Tl»©^rffiTfMV''5nS5^W* 

k°;l/lf-;l/x— r;K rK/^vl/tol/x— r;k 
f;l/l;-;l/X-f;K sec-T^I/tT— ;l>x— r;k tert 
- lf;;H-f;I/, tert - 7 5 ;]/tT x;Vx— r 

y s l-xh^>yn^X 2-^h+->^D^X 2-xh 
^■i/fn^y s 3,4-^H Kn-2H-tf^>\ 2,3-^tKP 

^V7rX 2-*^;V- 2- 7rX 2-^;W l- 7" 

l-*>\ 5,6-^1: Kn-2 



(19) 



1 0-3 0 6 1 2 0 
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[0041] m^WTT^m-vm^n^jsmm 
o. l-io^Kffesctiwsu^ asagt 

LTfc^ -2 0— 1 0 0°C, ji?*L<«0~6 0tT?& 
0, EJ8B#H£LTH\ 0. 2~10 0B#M % ff$L< 
ttO. 5 — 2 O^pffl-pSSo 

[0042] «se^ffTT*<D^T'ffli/>e>n5Sjssij 

x/k l-^DD/Dlf;Hf;l/x-r;K h 

oxf;l/->i' a'vt^i/x— r'l/ffiftMf 6tu SJfek 
ttli: LTtt-^^tert-^;K r£»$?tert-7 5 

p a h u * f;l/->7X ^DDh'j x^i/i/^ >\ 
VnuV* T^tert - r/f-fl/S' 5 StU / n n 

Ta^Pn^tert-^;K ^nnffl^tert-75 
/k r/D^BI^tert-^T^k ^nnT'CHf^Htert 

[0043] «Stt*fr"F?o*i*7fffli/^&nsas» 

7-feh75K i/^^l/t^^F, 7-feh-hU 
;k fh7tKo77>fOlp7'Dh>tti 
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;i/ttzk^S<D7k^M?t*fLT l io~30 o^/v%t 
fcSCfcjbWSLW, &SSSi:LTH:, -50-10 
0°C, !?tL<ao~8 01CT*fe5o EJtSftlBfcl/C 
tt, 0. 5-lOOHfF^ #*L<ttl~2 0B#m*fc 

[0 0 4 4] *Sfflfi©Hftmfc£*fc:fe^T, ±fB-«S 

io s (i) "p*«n*»cw«)»^ssafcLT»— wc 

[0 0 4 5] *WBO*imt^«H:, fl^8fi*^S 

[V) (A) Jl, ^-XSJflSt (B) tLX 

20 [IK [I IK CI II) Xti (IV) oflff^fli^ft 
fc, &f££&l (C) k*frtfLTft*cfc*W«i-r* 

[0 0 4 6] [VI] MtC, (B) fcttglj©^ 

-X«Hfi (D) i:LT, TI2-|5^ (5) Rtf/Xtt 
(6) Rtf/Xtt (7) Tf^*n5*D®L*tt**1- 

^VSOzkHK^f ijH^SSSt «fc D LTW 0 
8 0 ^%©#J£^#H»SftTV3£»¥ 

J9#?*3, 0 0 0-3 0 0, 0 0 0 Oflf^mb^ft* 
[{b3 3] 
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-fCH-c+r 



R R 
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(5) 



(OH) y 



;b«*^fo R s **lS?XH:'>77S*35-ro R 
10 tis 7j<*tH^ ^7/S, XttCOOY (Yti, 7j<* 
JK?X&ESfS$t 1 ~ 6 #H£|£gL < ttS&K© 

7;l/*;l/S£jSf 0 ) fciSU R 9 tR 10 tt % Swag 
^LT-CO-O-CO-fcft-aTVTfe&tA, xii N 
OX&IEcDSit ytt, IE©Si5[T-^»3, x+y^5£ 

= l*«ST5o r., r 2 « s OX&IEgnffctK n kn 
«tot45i:i:li4K ) 
[{b3 4] 
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(6) 

s <OH}„ 

(±^> R' , R° » x, y{4, ±Efcn«©a!ft* 
^■fo rati, ^rMW^rSU r, +r 3 = 1 %ffi&t 
% 0 r. fcntt, IE|S[T?S5 0 ) 

[{b3 5] 
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B B x 2 



(7) 



re&D, x 2 +y 2 ^ 4 £}j§t 



cfc*** r 6 is, ±mtmt 
[0047] [via mtc, mmmmm m ^is-a-L 

fee ££#a£T3±IEft¥«<f tf^Sl^y. h«» 0 

[vim mic, mmh\,ximmt^ cf> ^E-gr 

ax] Mfc, mamtLr^mc=c-ccionTm 
i#«£*s±iaft^fi#5^u5>;*h*mo [x] m 
mit^mm^jmu^x hum. 

[XI] Mfcx 7^by7^n-;l,fiSift ( I ) ^SH^ 
LfcC ^#i^T3±iEft^»t^I^yx h# 

[0048] ££T\ *fira»S£ft3*t 

3-^;l/- 3- *h*is-7$J-)l, l-*h*is- 2- 
yp/V-^k i-xh+->- 2- 7p/V— ;1^<D7;I/ 
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if;l/i-f;K yn ^'U n— )\,*J* ^;l/x— r 
;I/ N ->*if-by^ij 3— ;l/$;y ^;l/x— r;V#©x— r 

-k /Dtfi/y^ij3-;^yx^x- TflT-tT 

-k 9im^)W &]/\£>m^M wm^f-M 3- 

X^;k fFKtert-y^;K 7u\Z*>mert-7? 
;k 7u\ZUyf?V n-;l/^y-tert-yf-;l/x— f ;l/ 
7tf-Hoxxf;HW5h, cnso-if 

Ptt^SfeSnTV^^x^lyy^Un-^^^^x 
-f;W-xh+i/-2- yn/V-;KD{& S^ffitQ 
T&S 7p if U-y xt-;key y ^;l/x~ r;l/7-fex 

[0 0 4 9] WIMJ (A) 



(R") 



K-X®flif (B) ^-X«fllt (D) $#£<D^ff 
i JKTIrI«] 1 0 0 MgPkftLT 2 0 0-1, 00 
OMSPs #K4 0 0~8 0 0M«gP*W]BTfe§ o 

[0 0 5 0] (C) S&fi<Dm.n&?lt LTtis T8BHR 

s do) ©tfx^AAL s (id wrytzym* 

x£ (12) 0^y**->A«»ft, jS-^rhX;P*y 
[ft3 6] 

(10) 



_ 20 

R -SO a - 



C-SO.-R 



[ft 3 7] 



(ii) 



csf, r V r tt*asfti~i 2©aa»K, *«k*^7- 
xttatKor^nsxttMpyyftr^m. hx [ft3 8] 

$C6~1 2 (D7 U -;«XaAny^ft7 U X*40 



zz 

R -SO* 



•0-N = 



R" R" 
I I 

= c-c< 



N-O-S0 a -R 
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(12) 



R , R , R BWBRl-l 2©E««, 
^MfcKXtiJWKOT^^l/SXli'M^yyftr/l/*;!/ 

& K*m6~i 2®7u-;i'axa^pyyftru- 

fc, R 23 , R 24 (4SV^S^LTBR«*ifi*««tTt» 

«t<, atKWBi*}BfiE-rs«#, r 23 , r 24 a^n^ti 



To ) 

[0 0 5 1 ] a ( 1 0) £*J^T, R 19 14, ^USSc 1 ~ 
;l/+;l/Si:LTt4, x^;VS, -fu&vm. 
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mmm~i 2(D7v->mtLTtey 

p-^ F4 i 77xxA'2, m-yi h^ti/y x.—?lM. o 
h^7i^Hv ih+i/7x^;H, p-te 
r t -7F^77xXA-S, m- t e r t -7F4^77 
0L=-)l>m9<D7JV^3-i/y 3L-)im, 2-p(^;b7x- 

xf;i/7i-;!/i, 4 - 1 e r t -7f;l/7x-;H % 
4 -7f;l/7x-;H> > > ^g L ;b7xr.;l/S#c>7;I/* 
;l/7x-;l/l!t|Sflf5ti5o j^fSI5[7~l 2©77^ 10 
;1/S£l7t», -0->*;l/», 7x*^A*##W?»ti 
K 0#^14#^;t7i:L-a4, iMffcti^ 

x mm4tym<D^4Y4ty, hvyu-b, 
1, 1, 1 -hU7D*nx^>x;V**-h, y-fy 
)V*u7$tyxfrt^-~ hmvyfrXuTti^ixfo* 

F, F:7U— K 'i.y-gy X)l**-h, 4-7A' 
ttKy&yX)]/*^— 1, 2, 3, 4, 5-^> 

£7A-*p^7-tf FH<D7 U — ;U>U]/** 

-K ^7P-F, 77^XA'**-F#<D7A-*A<X 

F twvf ZftZe 20 
[0 0 5 2] Mf*^*-7A«^LTa, M^-tfs F 
'J 7Mo^^yxMyiv f 7x^;l/3- Fx7A, 
bvy frXutzyxjifryn (p- t e r t -7F3- 
•>7i-;W 7xxA-3-Fx7A, p-FA-x7XA< 
* y WJy x x A- 3 - F - 7 A, p - F ;l/x>x;V* 7 
^ (p-t e r t-7h*->7xX;W 7x^l/3-F 
-7 A, F y 7;1/^-d^ t- 7XA-*7^ F y 7xxA/X 
A^x^A, hiJ7MD^^yx;V*yf (p-t e 
rt-7h^77xz;W ^7xxA-XA-3Fx<>A, F 
^Ma^^^XM^llfX (p-t e r t -7F 30 
+->7x-;I/) 7i-;V7;l/*-7A, F'^A^n* 
£7XA-*7KFyX (p-t e r t-7h^>7xx 
AO XA/*x7A, p-h;I/xyxw>lh'J7x- 
A'XA-Jfcx 7A, p-h;l/xyx;^>l (p-ter 
t-7*F4^77xxA0 ^7xx;l/XMx7A, p- 
FA/X7XA-*7^e'X (p-t e r t-7h^>7x 
xAO 7xx;V7Mx7A, p - FA/X7XA/3F7SI 
F'JX (p-ter t-7f^>7xx;l/) 7A*x^ 
A, yt7Mn7$ 7XAoiJ->7&F y 7xx;l/X;V* 
x7A, 7^yXWyih 'J 7xx;VX;l/$X">A, 40 
F y 7Wn^^yx;I/*>M F 'J^f/W^^x^ 
A, P - h;bxyx;l/*y^ F V ^AXA^x^A, 
F y 7Mo^^>XW>Ii/^n'\+v';Mf;I/ 
(2-*+yv'^o'N+>';W XA/*x7A, p-FA- 
xyx^yii/^n^^W^ (2-^V^^ 
P^S/AO X;P*x7A, F'J 7A/*n;>{#7XA/* 
>i^f)V7xx;i/XMx7A p- FAX7XA- 
*yl^7f;l/7x-;VX;l/*-7A F U 7 a* 
£ 7 XA/# 7$:7i/£ o^5/;l/7 x x;l/X;l/*x>) 
A, p-h^x^XW^^^P^^xx;!/ 50 
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X;l/*X7 A^tfW 
[0 0 5 3] it (1 1) fcfel^T, R 2 " „ R 2 ' 14, 

>\n?yib7>l>*>m, mm$k6~i 2<D7V-;mx 

iz/\u>fy{h7v-)vmxiz%mm7~i 207^1/* 
A<wtm« mm\~\ 2 ©him, #m&im®. 

<07)^)Vmh LTB, ^A-S, x^A-K, 7atf;l/ 
7f-;l/», 75A-S, 77p^7^1/S n 77p^\ 

tl5o i£SliSU~l 2©ttlitt #««X«3It»c©MP 
^Xt^A^A-Si: Ltti, F V 7A'#n;** L A/S, 
1, 1, 1 - F 'J 7;Wnxf;H, l, l, l-F'j 
^nif;H v 7^7;^P7^;1/S#^lf?»ti 
So mmWL6~l 2<DTy-;I/»tLTa, 7xxA- 
p-^ F+77xxA-S, m-^h^>7xx;l/ 
8, o-^h^>7xx;H v xF^->7xx;l/S, p 

- t e r t -7F4 1 >'7xx;l/a, m- t e r t -7F 
4 : -77xx;Hf07;l/34 ; >'7xx;H > 2-^A- 
7xx;« ( 3-^f;b7xX;« v 4-^;V7xX 
;l/3S, Xf^7xX;H, 4-t e r t-7^7xX 
)m, 4-7f;l/7xx;H > ->7f;l/7xx;Hf© 
7W7xx;HW^tl5o 0«Si&6~l 2©m 
D^r>-{b7y-;l/Si:bT{4, 7M07xx;H, 7 
PP7xx;H > 1, 2, 3, 4, 5 -^7£7A-;i-p 
7xx;b»^)W?>tl3o ^*S7~1 2 077^ 
A-K^LTH:, ^y^;l/S, 7x*^A-»g#W5>*i 

[0054] jtfrft&7>7V7^®§*»tLTfct #o 

ex (^7-if7XA-*xA0 77 7^ £7, ex 
( P -h;l/xyx;l/*x;i/) -771/* #7, ex (4^7 
vy^t-—)V) 777'./- £7, ex (v^p^v^a- 
X;l/*x;l0 ->*7^^X ex (^p^^AXA- 
*xA0 777^*7, ex (n-T^A-XA-^xAO 
*J7V*zy, ex W7f-fr7*tm=-fV) srr s S* 

$y s ex (sec-7fWWx;l/) -77 V**# 
7, ex (n-7ne;I/X;!/*x;l/) <J7lf*$ty. e 
X Wv7d^;1/XWx;W 77^*27, ex (t 
e r t -e^-;l/X;l/*x;F) 777^^7, ex (n- 
75;PX/V*x;I/) 777^^7, ex WV75;I/X 
A^xAO ->7^^7 ex (s e c-75/VXM 
x;]/) 777* #7, ex (t e r t-75;l/X;V*x 
AO ^777^^7, 1->^da^->;1/X;I/*x;1/-1 

- (t e r t -7^;l/X;l/^x;W 777^^7, 1- 
7 7 P ^\+7;bX A^^x;V- l - (t e r t -75^X 
AofrxA') ^777^^7, 1 - t e r t -75;1/X;l/* 
x;l/-l- (t e r t -7^;l/X;V*x;P) 777^7- 
7#^tf?>tl§o 

[0 0 5 5] it ( 1 2) fcjS^T, R 22 , R a , R 
24 «s ^*^1~1 2 ©aim ^ttXti^©7;P 

*;USX«^py7{[:7;i/^;i/a, K«^6~i 207 



(22) 
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v -/usxa/Npy yfcr u xasasft 7 ~ i 
2©7^;wp;i/»&arr= r 25 , r 24 aswas 

^fi&R©T;l/+L/ya*g-r 0 R 22 , R 23 , R 24 ©7;I/ 

y^jv^mtLxit, r", r 21 

WLfcfe©fcH«®Stf36tf&nSo r 23 % r 21 

<D7)i*u>mtLxi*. *?-uym, x^ys, 7 
otfpya, 7^y», s\*isisymmtfmft>n m 

[0056] m»$i%:7v*^yi±mm&tLTi±, m 

xj±\ VfX— o— (p- F^xyx/l/*- ;W — a— 5? 
*^;^U*^>2^ ex-o- (p-h;l/x>XM 
-;W -«-y7i^^'Jtm E'X-o- (p 

- F;kr.yx;l/*x ;W - a — v^>£ ci'M^/l/^y # 
4^yA, ex-o- (p-HHyx;l/*r;l/) -2, 

3— ^^^y^^^y**'^, ex-o- ( P -h 

;Hy^;V*-;l/) -2-^^;l/-3, 4-^y^yy' 
^-y^y^-^A, tTX-o- (n-^>XM- 20 
;W -a-^^;l/^y^->A, ex-o- (n-7 
*>X>l/*-;W -a-^i^^'Jff-A ex 
-o- (n-^^V*-;!/) -a-v^P-v^y 
/V^D^^yA, ex-o- (n-7#yx;Wvx;i<) 
-2, 3-^>^>^>^>J^-^i/A, ex-o- 
(n-7£yX;l/*x;l/) -2-^^-3, 4-^y 

zyvxyVV**^!*, ex-o- e*#yx;i/*x 
;W -a-vW^'U^yA, trx-o- (hU7 
;W"P £ yx;l/*r;l/) - a -S>* ^/l/^'J 
A, ex-o- (l, 1, i-h'J7Mox?yx;l/ 30 

-a-^^l/^U^i/^ IfX-o- (t 
e r t-7?>X;V*x;V) -a -v^^U^y 
A, ex-o- (M-7;I/ta*^^^XMo;W - 
a->VWJt^ ex-o- 
^X;l/*x;W -a-yW^'J^yA, ex-o 

- (-^yMyXA/fr-M -a-*J*?-f\/9V**S/ 
A, ex-o- (p-^^D-^y-ifyx;!/*-;!/) - 

a-^fM'J^->A, IfX-o- (p-t e r t 
-7f7l^y-tfyX;l/*x,rt/) - a -S?* f-;l/^'J 
yA, trx-o- (+yyyx;]/*x;i/> -a-V*^ 40 
/i/^y^i/A, trx-o- (*y7 7-xwx;w 

[0 0 5 7] 2-y^P'\+y;k*;;l/^x ;l/-2 

- (p-h;l/xyx;l/*x;i/) 7P/Sy, 2-4V/u 
&l>jvl$-)l>-2- (p-h;l/xyx;l/*x;i/) 7p 
/<y^<o js — 5r hx;P*y8iSMfc s>7x— ;us?x;i/* 
y N y y ^ p^y ;i/y*x;i/* y#© y x;i/* yg§* 
ft, p-h;l/X>XW>i2, 6— J?xhD^>i? 
/k p-h;l/x>x;W>S2, 4-yxhP^yy;l/ 
^O- j. n^>^;l/x;l/**- hg§»tt, 1. 2, 3- 50 
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M>x W^yx;l/*x;m-» ^y-tfy, 1, 2, 
3-h'JX ( h U 7;l/t a ^ ^ ^ 
y-tfy, 1, 2, 3-hUx (p-h;Vxyxwx;v 
**y) ^y^>^©x;u*yi£xxx;i/B§3fft y* 
5 F — {?]/— K y$)W 5 F-^;I/- 

k 5-/;kJOi/*.y-2, 3-y#;kf;*y 
5 F — f/t/- h >J 7y- k 5 -7;kP;U*y- 2 , 
3 F—OI/- kyy-k 5 -7;l/ 
#;u*y- 2 , 3 - s**/!/** w 5 n -7 

?7l/X;kfc*- bH©y ^ F— Y^-X;!/**- hSfai 

[0 0 5 8] MJ 7Mn ^ ^ y h 'J 7 1 x 

;i/X;i/*x7A, hU7;i/^-p^^yx;l'*y® (p- 

t e r t-7h^>7xx;W -77ix;l/XWx>) 
A, h V 7)1/*U* 2 yXJl'tsym. h U X (p-ter 
t-7h+v'7ix;P) XMX9A, p-h;l/xyx 
;l/#y|| h 'J7xx;Px;l/*x9A, p - h;l/xyx;b 
*y^ (p-t e r t -7h^>7xx;l/) ^7xx;I/ 
X;l/*X7A, p - h;I/xyXM>i h y X (p-t 
e r t-7h^>7xx;W X;V*x7Af<Dtx7A 

& trx (^y-ifyx;i/*x;i/) vrv**-^ trx 

(p-h*xyx;V*x;W i?7^^X ex (->^ 

p^y;i/x;i/^x;i/) i?7y~**y, trx (n-7f- 
;VX;l/*x;W ->*7^^X tTX (^V7f;l/X;l/* 
x;V) ->"7V*^^X trx (sec-7f/WWx 
;W &T)/*2>s tfX (n-7*aif;i/X;l/*-;l/) ^ 
7 V /^^X ex (-ry7ae;l/X;l/^x;I/) i?77^ 
#y, ex (t e r t -7^;I/X;l/*x;P) y'77^^ 
y^£Di>'77^^y^*ft ex-o- ( P -h;Pxy 
X;l/*x;l/) -a-^f-;I/^y*+^A» ex-o- 
(n-7^yx;l/*x;l/) - a-^^^'Jt^A 
^©^y^3/ASHW*3B«»$L<fflV^nSo ftfc, 

TffiV^il £tfT»#3o ^x»7A^«5g0tt|Bj±^mt 

[0059] n%4M (o commit, ^-xmmi 

0 0 JMSPtMbTff* L < It 0 . 5-15 Sl@|5, J; 
t)»SL<t4l~8fi«ffi-ea55o 0. 5S»W«fci>4> 
Sv^^SAm^^SD, 1 5S«g|5j;t3^v>i:7 
U JMKSBWffiTr * c i: t J: o T U-7X h 

[0 0 6 0] ^-xffiflg (B) tflR**^mfc^«i:ti 
SiJ©^-X®B§ (D) t LTliv WtcTIB-Sit (13) 

J: oaKMWSftT^SMT*!^?*^ 3 , 
000-300, 000 ©KiH s ft^1ftW9Tifc«OT 2 
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[ft 3 9] 



-fCH 




-fCH 
I 



R 9 R 10 



(13) 



±§2££*s^t\ r\ r , r , r a, ±mtm 

M(DM^^To r., rati, tjl/JttMf&U n+n = 10 
1 ^rilS-r^o n , r, 0 XttiBRTf 26 »), n fcn # 

SS^tlS^ #K±fE5£ (8) T'^SnS*. (9) 

mximmm 4-20 ©**v y^imm-e^ zzt* 
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»SU\ gP#WfM)*l£-«, iftiiLT¥i|Ot;I/% 
-8 0*;!/%, #fci o^e;l/%~6 o : e;i/%-efe^;ii: 

[0 0 6 1] Sfc, (D) kLTJi, WtT 

E-ISS (14) T^£ft£li9ML#ft£#-f 



■&nx^mm^^mif3, 000-300, 00 
0 ©Kimb^utJSTiatcffifflsnso 




UBSfcfclfVC, R , R 

fflc±JBS (8) TiSSnsik 



OH 

a, ±i3kti0«t©»£^ 

r. +r 3 = 1 ^JSS-r 

s^ffisntuTtts a* 

(9) 
&7 




XXttKUSS 4-20 ot+y7;^;HfT$3 c k 

»* u\, gp^-smofj^ 6 0 ^%^m^h, 7 



XT' 



(15) 



^mmtLTiz, a^assns**, #e±£s (s) 



30 



[0 0 6 2] gcfc, (D) fcLTti* #KT 

IB-ISS (15) Tf^Sn5*?»jiL#ffi*WrSK5^f 

$nrt/^aa¥^?m^ 3, 000-300, 00 
Eft: 4 1] 



(14) 



(9) Tf^SttSS, l«SSC4~2 0© 

1-6 

© HJ 7;M^> U /L/£XttKJKft 4-20 ©#3rV 7 

o t ;1/%T*36 * c: £ 2>W* L^ 0 gR#gg|©SiJ-£# 6 o 
fcS#&tffcS 0 gP#g&© 

•i^i4*o«[*±eKHrtifaaas-r s c 1 1 ± o /< 

E0 0 6 3] -ISS (13) ~ (15) -p^^nSffc^ft 
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^1"o ) 

[0 0 8 4] ±IB^P«3t=C-COOHT^^ 

= c-cooHT?^*ns**#-rs5f§Sffc^»©as so 



CVll— 113 
CW-123 

01-133 

m-i4) 
cix-n 

(IX- 2) 



CIX-3) 



ax- a: 

(IX- 53 
(IX- 6] 

mmtt, ^-xmmi oosMwd&i/ro-sMas 

«T> »$L<fiO. I~5fifi3&. it)»$b<H:l 

-cooH-e**n*a**f*»aBift#*i4, 



(33) 



63 



[0085] hk> *?m<oi"jxhtimat. mnm 

WRM (H) tLT&&2 4 8nmT'©t;l/W^l 

o , ooo WTofb^tt%E^-r zztwvz&o 
WtB, ^y^uy, ^y=fy, -rizvy, rxv 
X k"7x^.i/y, -fy^-fex 

x 7iti/>, 7xt>M/x ryyy^y, y;i 
^yy-y^ r^y^i-yhvuy, r^ryhvu 
x hu^xxux eux jnjty, t7^ux 

hnx ^X/yhoy, 2,7-i^ Y*zsi-?&1' 
X 2-x^;l/-9,l0-> ? ;* h^>7yHrvX 9,10— 



10 



WW¥ 10-306120 
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*7h*/X TK-«S (31) , (32) 

m<vm&&m$uk&mmm, f*^yfy-9- * 
x f7yhbx v^y"J?*7 ^ymcDm&mmm 

mWfo, 2,3,4-h'JtFo^->^/7i7X 2,3,4, 
^-fh^tFD^My^x/y, 2,4-5? KHa+ 

•y^yy*7xyy, 3,5-^t Fn^yV7x7y, 

4,4'-ytlh*D^yV7x7X 4,4' -IfX (>^ 

^;i/75/) ^y v"7 x / yf o^yy"7 x / yii 

[0 0 8 6] 
[ffc5 3] 



„35 

(R )e 



(R 35 ;. 



(R 3 ;: 




(R 3 'jc 



KH'JjCOOR"]. 



■<R 3 /g 




[(R 3 ; ) COOR 3B ) H 



(3D 



(32) 



>;-;l/ST*fc£ 0 R 37 tt, ttBF^Wti^ 

So r 38 b, n^s^a-ess,. jtt, oxait-s 
So e s f, gh\ *n^noxiii~9 0ss, h 

i±, 1 — 1 0OIE©Si[T\ ibOE + F+G + Hi 1 0 

%?ss-rso ) 

[0 0 8 7] HfcBL<tt, ±W2S (31) » (32) tfe 
^T, R :M ~R :k 14, *n«iitt£l«:*J|SW?, H«« 
fe L < «4MfcR<07;l/*;V*s WKK fe L < ttSMfcK© 
7;I/3*2/S, ttttKt* L < &^i£K©7;l/:3^>7^ 

a, ffl*Mb^/l/S, xf-;m, n-7°Ptf/l/S, -YV7 
ntT;l/S, n-7^;l/», sec-7^/l/», tert-7>;l/ 
ik 'v£:Xl/S, S^^p^^I/S, 7^*vyf;Hf 
©K*»l~l 0«Ofe<DAWjiT^b, (fn?t>*^rt/ 
S % x^;l/», -i'VT'p tert- 7^;«/bUD 

^V7°D^-yl, n-7h4^>S, sec-7>^> 
tert-7h^>», ^Fi/u^m. i/tu^i/ 50 



^h^^Ss if+yl, ^V^n^yl^ tert-7 

l-ih+yxfM, i-xh^v-7°p^;l/S, 1- 
7°P#+^x^;l/S, l-tert-7 h*fyx^;l/S^K 

;t/S. i-xf^yxf;H, l-x h^s/7°Pt!;l/S, l- 
7nt^yxf;I/lfiW$ U\, itjlttXtt^KttO 
7tV^r-)]/mtLXii, £=.)im, 7n^x;H, 7U 

feSo 7V->mtLTte, 7xx;H, 

aw*-?**. 

[0088] r 37 ii % mas?*^^^Tt 

{bkiRas, muse^A/ev-r t «fc ^mmt> l < a* 
2 «©7?§s^{b7j<«axa^ii?T$So a 
45, xW©jy\ oxaiT-fef?, j^o©s^a-R 

®mf*=f-uym, ifuvs, n-7pn°i^ya, 

-fV70lfl/yI, n-7fpyl, sec-7^UyS, - 

ch 2 o-S, -CH 2 cm o-s, -cm och 
2 -soi^ftgaHSi — i oofeoA^a-pfeD, (f 
-e-fe^^i^ys, x^u->s, -cm o-s, -ch 
2 cm o-s^<fc»)^*L<ffl^p,nSo 



(34) 

65 

^Tf^Tt J:v»jWtL<tt*«ft©2«©aB!KR 
{bWKfcLTB, 09*«1.4-S/*n^*i/UyaS. 2- 

***y-\A — r^>S©J:5«:K*IS[5~l 0©fc©# 

3EWH©2 ffi©5HHKKfldd»tLTa:, W*tfo-7 
x-Uyl> p-7x-UyS> l,2-+i/Uy-3,6 — TP 

yi, h;i/x>-2,5— ru-ys, 

H 2 Ph-S, -Cm PhCHa -S, -OCH2P 10 
h-S, -OCH* PhCm O-S (PhH\ 7i- 

uyM) mvmsm 6 - 1 4 ©7 y ;l/7;l/* u>s#* 

[0 0 8 9] $fc, R 38 tt, K*££ST'£?K H©# 

t©?a&sist)WFtffi£*nsfe©?f44i/^ wkt 

ti-IM. (33a) , (33b) , (33c) "e^SftSStf 
Ht5 4] 

R 3 ' R 3 ' R 3 ' 20 

-C-R SI -Si-R 5 ' -C-O-R" 

R"° R«° R 40 

(33a) (33b) (33c) 

cs*. r 39 , r 40 , r s1 . r S2 as ^-n^nsfeifczk 

»H«feL<«^R«©7;l/^;l/S, ££ttt> 
L < «#«:R©7;i/X!*$/«, ft£:R& l < tt^HBtto 
Tj\>=i*ri/y a«ttfe L < «#S&R©7;l/->- 

— ;uaxt47y— ;bST?s?K cnsosfctaf 30 

t*;l/#-;US*^T?v^Tt»J:v^, R 39 „ R* , R 
51 RtfR* ©^-CJ^TfciRJS? ?a5-3Ttt*5*^o * 
fc, R 33 £R 4 ° SV^jg#LT3a*}g«LTV^Tt 

r 52 a. mm&t>L<itttimtDT)]/*)i'M, * 

L < &#iKft©7;V^-;«Xtt7 y t» , j&» 

cn5©St±S(ff'k:*;I/#r:;i/JS%^i?^-rt>J: 

V\ ) 

[0090] <:©#&, ±fH«II«Xt±^4f;©T;i/^ 40 
ry-;vs^LTtt, ±iaR 3< -r 36 2:nw 

©fe©«r0>J^-r521fcA^#5o £fc, S (33a) Cte 
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(33b) tfe^TR* £R* ^'Sl^C^LTffM^tl 

s^^p^yxy-rya, 3-**v- 1- ->5->?n 

^yf'Jfyl^ 4-^ 1- y^^n^yf'Jf 
(33c) ic^TR* ilR 39 #SWcfS£-LTffM2ft 

2-^^->^n^yf'jfya 2-^-9-- 4- ^x^ 
y^n^yy x>5^©kjr»4~ 1 o©*>©/bW 

[0 0 9 1] c£l;\ ±|S^ (33a) T^bStlSat: 
LTtt, 09*.(£tert-75;I/». tert-^xfl/*. 1,1- 
s^x^r/x^a, i-if;l/- l- ^x^n^/l/a* 

+;l/S©SA\ i,i-^*x;l>- 3- **v??-}im, 3- 
*^vy^p^->;«, i-^x;i/- 3- **v- 4- 
**"tJ-s^^ D's+sz/psa H©3-**y T^vmtim 

MUZZo ±BS (33b) Tm^nsXfcLTtt, m 
hV xf-A/Vtf-A/i/VMts 'J 

y if;!/^ y ;ia^©Mflifc 3 ~ 1 o © h y 7;1^;I/S> 
'J;HMfi65. ±i£i£ (33c) T*t>*tiS»i: 

i-ib^>xf;H, i-xh+y^ne;H, l-x 
h+WV^H, l-n-yp^'>xf;H, 1-tert 
-7h^yxf;H, l-n-7h+->xf/H, WV7 
h^i'Xf/H, 1-tert-^y h^i/x^;I/S s 
B'N+i'W+J'X^i, 1- (2-n -y'h+iyxh^ 
x^;bS, l- (2 -xf;lA+->;W» x^;b 
1- {4- i/^n^i/^^f- 
;l/^-^M xf;l/S, l- {4- (tert-y"h+->*;l/5i?x 

Ss l-^h+v'- l^f;Vxf;H, i-xh^yyne 
^h+s/^f-;^ yih+WfMt 2-r 
h7tFo77x;H, 2-fF7tFPt!7x;Hf© 
K*St 2 ~ 8 © t, ©jWffitTf* So 

[0 0 9 2] *4b\ ±S (31) » (32) tfc^T, E x 
F s Gtt. ^n^n 0X» 1-9 ©iEOSSt, H81~ 
1 0©iE©Si[T\ E + F + G + H^ 1 0£?g£f3o 

[0 0 9 3] ±IBit (31) , (32) Oft^C!fSU> 
JlftftlkbTH:, TE (34a) ~ (34 j) ^StlSft 

Wk5 5] 
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COOR s 




(35) 



COOR 
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COOR' 



(34a) 




(34b) 

CI^OCHsCOOR 53 



HiC 




(34c) 

OCHaCOOR" 



(34d) 



(34e) 



OCH.COOR" 
(34f) 




r"ooc 



(34«) 




CHjOCftCHj 

<34h) 

CH I 0CH«C00R 53 



CltOCHiCOOR 5 



(34j) 

[0094] $fc, mwemmtLxtt. ex (4-t 

Fo^->7x-;I/) X/l/Jfc^v' F, IfX (4-tert-7> 
+'>7i-;W X;l/**S/h\ IfX (4-tert-7F+;y 
;Vt^>7i-;W X;1/**->F, ex (4- 

7U— /I/X>b**S/HWWfc ex (4-tFD^>7x 
-;l/) X;l/*y, ex (4-tert-7>+S/7xx;l/) X 
ex (4-tert-^h^^;I/^-;b^v'7i 
-;l/) X;l/*X ex [4- (l-xh+v'Xh^) 7 1 
-M X/l/*y, ex [4- (l-xhtJ/7'B^J/) X 
x-;W X;^^O^TU-;l/X;l/^>SI«#, ^y 
V*SVVTVY* t7h+y»7->*F, 7>F7^ 
yyv'T^Ks y*7V"7;l/:*by, ^TV-rh^nX 

&7Vy 3Li->hu>m<!)i?7y{k&®). j-y f+/> 

-1,2- 5>75>K-5- X;1/*>»^PU Fk2,3,4-HJt: 

F p *>"<y v"7 x y y t t l < agftfrxxr ;i> 

ft^tk t7h^7>-l,2-^>*F- 4- X;l/#y» 
^D!) F£2,4,4' -MJH HD^^i/^tO 
^£t> L < tt«s»x^T;Wt^«WW>*/ y^7-y FS 



COOR" COOR 

^^^^Y-ochzCh, ^^fn 

^CH I UJl R 5 b0C-kJ 



(34i) 



30 



40 



[0095] mmmmmtLr&^h<^ 9-7 >v 

5-fey#/i/#y||tert-7>;k 9-7y 

y^tert- 757k h ^yTJ^y^tert-y 

h^y^^k 9-7 y h9-fey#;i/jpy$tert-x h+ 
>x^/k 9-7y Fv-fey*;l/#y$2-tert— 7t 
Foe5x;K 9-7y h 5-fe>*^/*>K2-tert— r h 
7tKn77x;K t7F*/>l,2-^H- 5- 

x;i/*y^^D'j F^2,3,4-M) t Fn^-y^yy*7x 

[0 0 9 6] ±12 (H) JS#©*^KIRBB<E>E£* 
& ^-XttJBl 0 OMKPldtfLTO-l OSSSk 

[0 0 9 7] *mS<Dlsi?7> httUfcte, ( I ) 

LT7-b^py7;l/3-;l/Bi^tt*E^-rs C k 

§o 7-tr^by7;l/n-;l/^«fti:LT«, TIB-MS 
(35) , (36) T7jk-Ztl%t><D%:itfmz@.m~fZ>£ttf 

[ft5 6] 



(36) 



69 



S4 



R"-C=C-C-R 55 

I 

(MCHiO&O^H 
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(35) 



R 



56 



I 54 



HKOCHiCHafcrO 



R 

R -C-OC-^-R" 



CHCH a CH*0)rH 



(36) 



C£*» R , R % R % R , R » x *ft*ft* 

mm?. xttaa*i~8«D**tt, ^ttxassR© 

7 , ;l/*A<ST?* »K X, Ytt, oxttiESPfeasU TI3 
ffi*ii£f3 0 0^X^3 0, 0^Y^3 0, o^x + 
Y^4 0T-S5o ) 

[0 0 9 8] 7^UyT)l^~)VmmWtLXW^L 
^7^6 1, t-7-f/-;l/8 2, "9-- 
7-f ;H 0 4, +r-7-f7-;M 0 4 E, If— 

y-)Vi 04H, -9— 7^/-/n o 4 a, -9--7^y 

— /1/TG, 9— 7-f/-;I/4 4 20 
0, t-7/y-;l/4 6 5, '9— 7^y-;l/4 8 5 (A 
ir Products and Chemicais 
Inc. SD s -9--7^/-;l/E 1 0 0 4 (BMft¥ 

[0 0 9 9] ±|27'-bf-U>'7;l/3-^/BiaM*:©3fetaM 
14, US>X BMU 1 0 0 M%fp 0 . 0 1 ~ 2 fi* 
%, ^DSfSLOiO. 0 2~liI%T$§„ 0. 0 

S?X h «S©MtttAMST-r 3 § o 30 

[oioo] *Sfoi/^7htfit(i, -kiaasmfl. 

yfto L < „ /^-7;V*n7;W^iJ 

i/x^b>x^y-;K 7y^{fc7;l/+;l/xxx;k * 
-T?l*u7A<*;l<7iy**VJ h\ #7>y**;i/;*7 

-KTFC-4 3 0J, TFC-4 3 1J O/^fnfeft 40 
SXV-xAtS) , +r-7P> rs — 1 4 1 J , TS 
- 1 4 5 j (i>Tft&M5fmttO , a.=-?jy td S 
-401J, TDS-4 0 3J, TDS-4 5 1J (^ 

-rnfe^v+^xnaM) , tfiyrv? tf-s 1 5 
1 j (*b#^ y+xsatai) » rx - 7 0 - 0 9 

2J % TX-7 0-0 9 3J (^-ftlfeMfflfb^X^tt 
9S0 f^f^ilt^fSc ffSL<«\ 7D7-F 
TFC-4 3 0J (££xy-xA&S£> , TX-70 

-093J (^jfflfb^xsm*) wfsns. 

[0101] Mlc, *«WI4, ±Efb**WB*s^!U^ 50 



fctt, U V *9 7 >r -Kftj^Sffl LTff 

X^yn-x^>^?©^£?M^0. 5-2. Oft 

~15 0°C, 1-10M £F£L<&8 0~1 2 0 
°C, l~5^K7';^-^-r^o g«©/^- 
y*Bm? S TciiXD vx * £±|B© l/^X r- KJtlcfrSf 
U ?fcg3 0 0 nmOTOlM i+^U-f-, 

x«^offix*;i/^H»t, l < im^-mzmytm 1 ~ 2 

0 0mj/cm 2 gjg, jf$L<iilO~100mJ/ 
cm 2 &K£&3J:5fc:j$*fLfc^ *<yr-7V-r-± 
•e60~150°C, 1~5#R^ $f$LOJ8 0~12 
0°C, l~3#R3:a*Xhx£X3l?— S?*""*— # (PE 
B) f^o 0. 1~5%, ff$L<(i2~3%f 

W^-^^W FntW F (TMA 
H) *©7>l/*'J*«Bi©a«(t*fflV\ 0. 1~3# 
H, »$L<{iO. 5~2flfl& S« (d i p) /< 
F;I/ (pudd 1 e) XT' Is— (spray)SI 

-HR<D*T?fe 2 5 4-1 9 3 nmOjSBSWiXm*i' 
[0 10 2] 

Kttffl j-xt, ^fiaj, *»«iatfj±tt«i*wLT* 
aw*«fttticK«'rsj^ *«wttTCWfc«iB*n. 

11,000, 7>?a^l.05) 100g^»^x^-xh^t 
KP7v>?i^?g»J (Zi^-i:b9 : 1) 400g£ig#S-B\ 

^ ^yx;i/^>jt4 g ^p^rdt, «ff bftj^sz-trx;!/ 

*^^x^;l/tert-7 , f-;l'A— h43.1g ^3 0°C 

I3.2g ^in^., Mfci BfHiJBffcScW-fco d©SJSg^ 
1ftt*ioog*fiijA, ^HKftf^*ffofe 0 *aWtt, 7j<io 



(37) 
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* */-;l/300gfc:»SU *20J^Mc«TLfe t c 3, 

20'J » F*TSJH!» L, m 5 nfe»ttBft*40lCT?Z4l« K*S 
K^LfCo 'hNMR^KtOISJH, C©fe©{4Jl?Ul:HP 
*^X^lx^fiD7j<^a©7j<*JI?©22.0mol%^l- (2-te 
rt- ^h^i'AM-M^xh+i') xfvl/SlcH 

jftsn/t^uv- (Poiym. i) -ea&acfcjbWKsn 

[0 103] [£j«fl|2] tHn^fl/y-^^i' 

(*&8J*80 : 20, MTO#?*n,oo 10 
0, 5h?*^1.20) 100g%»Kx^-;l/— fh7t Fp 

77>m&mm <&&tt9 o 4oogt»«i** % 

*->^;l/tert-^;V*-#^- F62 g % 3 0 °C1)TF 

2EijBi»LfeflL mmTmmLfc. m^ntm**** 

tf*;l'*+'>^a©2k*M ; f©26.0mol%^l- (4-tert- 

7* f *s/**#-/i/**5'^' f ^jimimm-g 

ntctfW- (Polym. 2) tfflmZtllto 
[0 10 4] tej««3] *U t: Hnmfl/y (S 
M¥i3#?»n,ooo, #?*SMn.o5) ioog£ftltxf- 
rh^HKn^^yS^afSl 0&&Jt9 : 1 ) 400g 
Kmrnz^, **yx;i/#:/ii4g*;ta*.fc«L «#L& 30 

#53- {l-fu^-frt^'s) -1, Z-Tn^ys**— >1/ 
v> (tert-^/l/*— F) 62.3g£3 O'CJ&CF - ? 
taxfco Si&T*30#EJ6£-ttfc£d3-et!y S?>13.2g 

loog^n*, 4jHH»f^*fTofeo WWitt. 7j<ioo g -z?2 

-;i/3oogic»»L, *20'j^jMcarFLfetc«, m$m 

fc„ 'HNMR^WOieS, COtOBMtKo^ 40 
^•U^OTk^SOTk^Jl^OlS.Omo^l- (2,3- i^ter 

fcWlSftfcffyv- (Polym. 3) T?fcS£fcff«ES 

[0105] c^ja«4] #y k FP^^xf-i^y m 

W¥%3ft?m\ 1,000, ^a^l.05) lOOgfcSfflftx?- 
;V-fh7tKD77>g^i (S-^Jt9 : 1) 400g 

*^2-ex;I/^4 i >'X^;l/t! /^U- F39.4 g * 3 0 tJK 
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3.2 g^n*, hici RttHjep&ittra. cogjss^ 

Wfc#100g*itl*., *HH*ff*fTofe. *10 
0gT-2|s»L7cm, MJET^LfCo ft&ftfcSS* 

ttttBMfcW#6ftfc. ££>fc<D«§LTIR!3, Mfc* 

fflBKbfeo 'HNMR^tOISJI, C©t>©«:Jl?DfcK 
P^>'X5 L l^>'©7j<^a07i<*Jl : ?©22.0mol%* ,s l- (2- 
b^D^l^^x h*i/) x^;l/8teg^nfc^U 
V- (Polym. 4) T?&££^Efig£ftfc 0 
[0 10 6] C^M5] #U t FD+v'Xfl/y (M 

M¥±S^?Mn,ooo, fr?m&fti.Q5) loog&BIWxf- 

r h 5 F P 7 5 yU&ffiM (®&it9 : 1) 400g 
^^>X;l/*^4g*iB^.7cm, StffLft 
#53- (l-7o^zM+«» -1, 2-^P7^v ? ^--;l' 
S?U^U— h56.3g*3 0°Cfe(Tl?iP^fc o £iBT?30# 
EJ52-£fc i: c 3T't? U i»l3.2 g *JpA, Mte 1 RfH 
UB?*«l^feo c ©SiSig^tTkiOOg^ip^, 

7kl00gT*2|El^Lm SEE 
TiULfc fcfcnfcSSfc;* ^/-;l/300gK»»L, 
7j<20'J^MerSTbfci:ii5, ^B^#e.nfc c 

©KH#^ 4 0 °CT?24B# HIISKttL^. ' HN M R#*f 

©IS*, ciofcott^y t Fp+v/x^uyoTk^a© 

7k^?©18.0mol%^l- (2, 3- > ? t:V i ?D^;P^-+v'7 P 
nsK*50 ^Ph°;l/ateg^^n7c4-°yv- (Polym. 

5) ■e*«j:fc*WK*n7 v co 

[0107] tentm) jhu t Fp^x^uy (a 

M¥i^?«l 1,000, ^«^1.05) lOOg^W^X^ 
;l/-rh7tKn77 ym&mi\ (S^Jt9 : l) 400g 

^53- (l-7°P^x;I/^-4 1 >') -1, 2-^7^^^-;!/ 
S?7-fer— h45.0g, ^^7?, 1,4-7 Zy^t—fri?-? 
^-;l/X— r;H0.63g*^n^n 3 0 °CJ-)(T"eiOx.fco 
SMT?304>KJS?«?S: i: C 5T'Vf U S?>13.2 g ^rin^., 
Mtei mBSB&tWfltc z.<DKmm-effllK7ki00gttbn 

ftmmftzn-ofco ftwmn, 7kioogT2[g^L 

n/co COtCD^iijaLTiKD, Mt7k20'J-;^-e^}# 
L, f#5tl7c^H#*4 0 o C-e24B#^*S^Lfco 
'HNMR^<D|gS, C©feOfi^U Fn^>X^U 
y©7k^S£D7k*M?020.0mol%^l- (2, 3- $?7-fe F 
*S/^p^*-» ^PtVbateg^^n, MCsKUfcH 
P+v'X^py<7)7j<^S©6.0mol% ^1,4-7*^ 

(i-t:FP^>7'nt!;W x-x^T^n-^tt 
7kMKfcx-x;l/^L, 3B«*^Lfefi*^5^f 
M23,000£D^y V- (Polym. 6) T*&5 C fcOTtKSti 

[0 10 8] C^#tJ7) t FP^>X^^-^^^ 



(38) 
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